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FIG.1 



STEP 1: CONSTANT COMPONENTS AND ROTATION FUNDAMENTAL 
MODE COMPONENTS ARE DERIVED FROM POTENTIAL 
DISTRIBUTION ON SLIDE PLANE AT TIME t = nAt 

n 

STEP 2: ROTATING MACHINE IS SEPARATED INTO ROTOR SPACE 
INCLUSIVE OF ROTOR AND STATOR SPACE INCLUSIVE OF STATOR 

STEP 3.1: MAGNETIC ANALYSIS IN STATOR SPACE 
ROTATION FUNDAMENTAL MODE ON SLIDE PLANE IS 
ROTATED BY ROTATION ANGLE CORRESPONDING TO 
TIME-STEP WIDTH AND PREVIOUSLY OBTAINED CONSTANT 
COMPONENTS ARE ADDED, AND BY USING ADDITION RESULT 
AS BOUNDARY CONDITIONS, MAGNETIC ANALYSIS IS 
PERFORMED IN STATOR SPACE BY TAKING INTO 
CONSIDERATION MAGNETIC SATURATION IN STATOR SPACE. 
PERMEABILITY OBTAINED AT PRECEDING TIME t = nAt IS USED 



STEP 3.2: MAGNETIC ANALYSIS IN ROTOR SPACE 

ROTATION FUNDAMENTAL MODE ON SLIDE PLANE IS ROTATED 

BY ANGLE OBTAINED BY SUBTRACTING ROTATION ANGLE OF 

ROTOR FROM ROTATION ANGLE CORRESPONDING TO 

TIME-STEP WIDTH AND PREVIOUSLY OBTAINED CONSTANT 

COMPONENTS ARE ADDED, AND BY USING ADDITION RESULT 

AS BOUNDARY CONDITIONS, MAGNETIC ANALYSIS IS 

PERFORMED IN ROTOR SPACE BY TAKING INTO CONSIDERATION 

MAGNETIC SATURATION IN STATOR SPACE. 

PERMEABILITY OBTAINED AT PRECEDING TIME t = nAt IS USED. 

(THIS STEP MAY BE OMITTED FOR SYNCHRONOUS MACHINE) 

STEP 4: BY USING POTENTIAL DISTRIBUTION AND PERMEABILITY 
DISTRIBUTION OBTAINED AT 3.1 -TH STEP AND 3.2-TH STEP AS 
INITIAL VALUES, MAGNETIC ANALYSIS IS PERFORMED IN 
WHOLE SPACE TO OBTAIN SOLUTION AT NEXT TIME t = (n+1)At 
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FIG.4 



STEP 1: CONSTANT COMPONENTS AND ROTATION FUNDAMENTAL 
MODE COMPONENTS ARE DERIVED FROM POTENTIAL 
DISTRIBUTION ON SLIDE PLANE AT TIME t = nAt 
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STEP 2: ROTATING MACHINE IS SEPARATED INTO ROTOR 
SPACE INCLUSIVE OF ROTOR AND STATOR SPACE INCLUSIVE 
OF STATOR 
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STEP 3.1: MAGNETIC ANALYSIS IN STATOR SPACE 
ROTATION FUNDAMENTAL MODE ON SLIDE PLANE IS ROTATED 
BY ANGLE SMALLER THAN ROTATION ANGLE CORRESPONDING 
TO TIME-STEP WIDTH AND PREVIOUSLY OBTAINED CONSTANT 
COMPONENTS ARE ADDED, AND BY USING ADDITION RESULT 
AS BOUNDARY CONDITIONS, MAGNETIC ANALYSIS IS 
PERFORMED IN STATOR SPACE BY TAKING INTO 
CONSIDERATION MAGNETIC SATURATION IN STATOR SPACE. 
PERMEABILITY OBTAINED AT PRECEDING TIME t = nAt IS USED 



STEP 3.2: MAGNETIC ANALYSIS IN ROTOR SPACE 
ROTATE ROTATION FUNDAMENTAL MODE ON SLIDE PLANE IS 
ROTATED BY ANGLE SMALLER THAN ANGLE OBTAINED BY 
SUBTRACTING ROTATION ANGLE OF ROTOR FROM ROTATION 
ANGLE CORRESPONDING TO TIME-STEP WIDTH AND PREVIOUSLY 
OBTAINED CONSTANT COMPONENTS ARE ADDED, AND BY USING 
ADDITION RESULT AS BOUNDARY CONDITIONS, MAGNETIC 
ANALYSIS IS PERFORMED IN ROTOR SPACE BY TAKING INTO 
CONSIDERATION MAGNETIC SATURATION IN ROTOR SPACE. 
PERMEABILITY OBTAINED AT PRECEDING TIME t = nAt IS USED. 
(THIS STEP MAY BE OMITTED FOR SYNCHRONOUS MACHINE) 
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STEP 4: BY USING LINEAR EXTRAPOLATED POTENTIAL 
DISTRIBUTION AND PERMEABILITY DISTRIBUTION OBTAINED 
AT 3.1-TH AND 3.2-TH STEPS AS INITIAL VALUES, MAGNETIC 
ANALYSIS IS PERFORMED IN WHOLE SPACE TO OBTAIN 
SOLUTION AT NEXT TIME t = (n+1)At 
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FIG.6 
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CONVERGENCE STATE IN STATOR SPACE> 
STEP NUMBER / REMAINING 
DIFFERENCE IN ICCG ANALYSIS 
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3.82796E+00 
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7.82937E-01 
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2.40391 E-01 
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8.981 02E-02 
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5.29201 E-02 
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2.89942E-02 
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9.98773E-03 
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6.67882E-03 
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2.98782E-03 
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1 .02988E-03 
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8.80983E-04 
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